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(54) OPTICAL TRANSMITTER 

(57)Abstract: 

PURPOSE: To provide an optical transmitter which automatically judges 
between an information transmission period and non-transmission period and 
forcedly inhibits the light emitting operation of a light emission source during 
a non- transmission period. 

CONSTITUTION: The optical transmitter is provided with a driving circuit 
which generates an optical signal to a light emitting source LD by supplying 
power to a light emitting source LD based on an electric signal with 
information to be transmitted, level detection circuit 13 which performs 
integrating processing of an electric signal based on the prescribed time 
constant and circuit 1 1 which compares the level of an integral signal to the 
outputted from the circuit 13 with the prescribed threshold level, supplies 
power to the light emitting source LD for the driving circuit when the integral 
signal exceeds the threshold level and stops the power supply to the light 
emitting source LD for the driving circuit when the integral signal does not 
exceed the threshold level. 
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3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] By supplying power to the source of luminescence based on the electrical signal which has 
transmitted information In the optical transmitter which has the drive circuit which makes this source of 
luminescence generate a lightwave signal The level detector which carries out the peak hold of said 
electrical signal based on a predetermined time constant, The level of the peak hold outputted from this 
level detector is compared with predetermined threshold level. The optical transmitter characterized by 
providing the cutoff control circuit which will stop the electric power supply to the source of 
luminescence to said drive circuit if the electric power supply to the source of luminescence is made to 
perform to said drive circuit when a level detection result exceeds threshold level, and a level result 
does not exceed threshold level. 

[Claim 2] By supplying power to the source of luminescence based on the electrical signal of two phases 
which have transmitted information In the optical transmitter which has the drive circuit which makes 
this source of luminescence generate a lightwave signal The level detector which carries out the peak 
hold of one electrical signal of the electrical signal of said two phases based on a predetermined time 
constant, When level exceeds predetermined level, the electric power supply to the source of 
luminescence is made to perform to said drive circuit, the difference of the level of the peak hold signal 
outputted from this level detector, and the level of the electrical signal of another side of the electrical 
signal of the two above-mentioned phase — difference with the level of the electrical signal of another 
side of the electrical signal of the two above-mentioned phase — the optical transmitter characterized 
by providing the cutoff control circuit which will stop the electric power supply to the source of 
luminescence to said drive circuit if level does not exceed predetermined level. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 
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[Industrial Application] It is related with the optical transmitter which intercepts generating of a 
lightwave signal completely especially during a non-transmitting period about an optical transmitter for 
this invention to change the inputted electrical signal into a lightwave signal, and present optical 
transmission etc. with it. 
[0002] 

[Description of the Prior Art] Conventionally, such an optical transmitter had become a configuration as 
shown in drawing 5 . First, the electrical signals D and DB of two phases which have the relation of an 
opposite phase mutually are supplied as a transmitted information signal from the outside. These 
electrical signals D and DB are shaped in waveform in the differential buffer circuit 1, are supplied to the 
base of the transistors Q1 and Q2 of the transistors Q1-Q5 which constitute a modulation circuit, blink 
a laser diode LD by changing the modulation current Id which flows the collector of a transistor Q1 
according to the logical level of electrical signals D and DB, and make the lightwave signal by this 
flashing transmit to an optical transmission line. A transistor Q5 generates the collector current Ic5 
according to bias voltage VB1 which the 1st automatic power control circuit (APC) 2 outputs here. 
Since the transistor Q3 of the transistors Q3 and Q4 which constitute a differential pair serves as ON 
when the voltage level of the noninverting output signal Vs1 from the differential buffer circuit 3 and the 
reversal output signal Vs2 has the relation of Vs1>Vs2 Collector current Ic5 is supplied to the 
transistors Q1 and Q2 which constitute a differential pair as a modulation current, and the usual optical 
transmission is realized. 

[0003] Furthermore, the collector of the transistor Q6 of the transistors Q6-Q8 which constitute the 
bias circuit for laser diodes is connected to the anode of a laser diode LD. While a transistor Q8 
generates the collector current Ic8 corresponding to bias voltage VB2 from the 2nd automatic power 
control circuit (APC) 5 When the voltage level of the noninverting output signal Vs1 from the differential 
buffer circuit 3 and the reversal output signal Vs2 has the relation of Vs1>Vs2, a transistor Q6 will be in 
an ON state, and collector current Ic8 is supplied to a laser diode LD as a bias current. 
[0004] Furthermore, the photodiode PD built in in the same module with the laser diode LD detects a 
part of luminescence of a laser diode LD, amplifier 5 transforms into an electrical potential difference 
the current of the photodiode PD which it is as a result of [ the ] detection, and APC 2 and 4 is supplied. 
Therefore, if the bias current and modulation current which are supplied to a laser diode LD are changed 
from a predetermined value, since APC 2 and 4 will detect this and will regulate bias voltage VB1 and 
VB2 automatically, the luminescence reinforcement of a laser diode LD is stabilized. 
[0005] Furthermore, if the cutoff control signals S and SB which have the relation of an opposite phase 
are impressed to ** from the outside, the differential buffer circuit 3 will shape these in waveform. The 
noninverting output signal Vs1 and the reversal output signal Vs2 are generated. And by the ON state, if 
the signal S of logic"H" and the signal SB of logic "L" are supplied, since transistors Q4 and Q7 will be 
in an OFF state, transistors Q3 and Q6 If the usual optical transmission is made possible and the signal 
S of logic "L" and the signal SB of logic"H" are supplied conversely, since transistors Q3 and Q6 will be 
in an OFF state, transistors Q4 and Q7 by the ON state A current is no longer supplied to a laser diode 
LD, and luminescence of a laser diode LD is forbidden completely. 

[0006] And when electrical signals D and DB include the information by which optical transmission 
should be carried out (information-transmission period) By forbidding luminescence of a laser diode LD 
compulsorily, when luminescence of a laser diode LD is enabled and this information is not conversely 
included with the cutoff control signals S and SB (non-transmitting period) Even if a certain 
abnormalities occur, incorrect transmission, destruction of the optical transmitter itself, etc. are 
prevented beforehand, and it controls for attaining reduction-ization of power consumption etc. 
[0007] 

[Problem(s) to be Solved by the Invention] However, if it was in such a conventional optical transmitter, 
the circumference circuit for generating a cutoff signal needed to be attached outside separately, when 
the optical transmission system which applied this optical transmitter was realized, the components 
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mark of a circumference circuit increased and there were problems, such as becoming complicated. 
[0008] By making this invention in view of such a technical problem, and carrying out the monitor of the 
transmission signalled, an information-transmission period and a non-transmitting period are judged 
automatically, and it aims at offering the optical transmitter which has the function to forbid 
compulsorily luminescence actuation of sources of luminescence, such as a laser diode, to a non- 
transmitting period. 
[0009] 

[Means for Solving the Problem] In order to attain such a purpose, this invention by supplying power to 
the source of luminescence based on the electrical signal which has transmitted information The level 
detector which targets the optical transmitter which has the drive circuit which generates a lightwave 
signal for the peak hold of the above-mentioned electrical signal based on a predetermined time 
constant to this source of luminescence, The level of the peak hold signal outputted from this level 
detector is compared with predetermined threshold level. When the electric power supply to the source 
of luminescence was made to perform to said drive circuit when the integral signal exceeded threshold 
level, and an integral signal did not exceed threshold level, it considered as the configuration possessing 
the circuit which stops the electric power supply to the source of luminescence to said drive circuit. 
[0010] Moreover, by supplying power to the source of luminescence based on the electrical signal of two 
phases which have transmitted information In the optical transmitter which has the drive circuit which 
makes this source of luminescence generate a lightwave signal The level detector which carries out the 
peak hold of one electrical signal of the electrical signal of the two above-mentioned phase based on a 
predetermined time constant. When level exceeds predetermined level, the electric power supply to the 
source of luminescence is made to perform to said drive circuit, the difference of the level of the 
integral signal outputted from this level detector, and the level of the electrical signal of another side of 
the electrical signal of the two above-mentioned phase — difference with the level of the electrical 
signal of another side of the electrical signal of the two above-mentioned phase — when level did not 
exceed predetermined level, it considered as the configuration possessing the circuit which stops the 
electric power supply to the source of luminescence to said drive circuit. 
[0011] 

[Function] Since according to this invention which has such a configuration it is automatically judged as 
a cut off state and the electric power supply to the source of luminescence is stopped when the signal 
which should be transmitted into an input electrical signal is not included, a perfect cut off state can be 
set up at the time of un-transmitting. 
[0012] 

[Example] Hereafter, one example of this invention is explained with a drawing. First, when a 
configuration is explained based on drawing 1 , it has the input terminals 6 and 7 with which the 
electrical signals D and DB of two phases including transmitted information which have the relation of an 
opposite phase mutually are impressed. The electrical signals D and DB inputted through input terminals 
6 and 7 are amplified in the differential buffer circuit 8. The base of the transistors Q9 and Q10 of the 
transistors Q9-Q13 which constitute a modulation circuit is supplied. A laser diode LD is blinked and the 
lightwave signal by this flashing is made to transmit to an optical transmission line by changing the 
modulation current Ic9 which flows the collector of a transistor Q9 according to the logical level of 
electrical signals D and DB. Here, a transistor Q13 is collector current Ic13 according to bias voltage 
VB1 which the 1st automatic power control circuit (APC) 9 outputs. It generates. Since the transistor 
Q1 1 of the transistors Q1 1 and Q12 which constitute a differential pair serves as ON when the voltage 
level of the noninverting output signal Vs1 from a comparator 10 and the reversal output signal Vs2 has 
the relation of Vs1>Vs2 Collector current Ic9 is supplied to the transistors Q9 and Q10 which constitute 
a differential pair as a modulation current, and the usual optical transmission is realized. 
[0013] Furthermore, the collector of the transistor Q14 of the transistors Q14-Q16 which constitute 
the bias circuit for laser diodes is connected to the anode of a laser diode LD. Collector current Id 6 
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corresponding to bias voltage VB2 from the 2nd automatic power control circuit (APC) 1 1 in a transistor 
Q16 While generating When the voltage level of the noninverting output signal Vs1 from a comparator 10 
and the reversal output signal Vs2 has the relation of Vs1>Vs2 f a transistor Q14 will be in an ON state, 
and collector current Id 6 is supplied to a laser diode LD as a bias current. 

[0014] Furthermore, the photodiode PD built in in the same module with the laser diode LD detects a 
part of luminescence of a laser diode LD, amplifier 12 transforms into an electrical potential difference 
the current of the photodiode PD which it is as a result of [ the ] detection, and APC 9 and 1 1 is 
supplied. Therefore, if the bias current and modulation current which are supplied to a laser diode LD 
are changed from a predetermined value, since APC 9 and 1 1 will detect this and will regulate bias 
voltage VB1 and VB2 automatically, the luminescence reinforcement of a laser diode LD is stabilized. 
[0015] Furthermore, the output voltage V1 of the level detector 13 is impressed to the noninverting 
input contact of a comparator 10, and the threshold voltage V2 which the reference voltage circuit 14 
generates is impressed to the reversal input contact. The reference voltage circuit 14 generates 
threshold voltage V2 by pressuring supply voltage VCC partially by the partial pressure resistance R1 
and R2. 

[0016] The output voltage V1 which a peak hold is carried out according to the time constant which is 
the peak hold circuit of the emitter follower form which consists of the transistor Q1 7 with which the 
emitter resistance R3 to which parallel connection of the level detector 13 was carried out mutually, and 
Capacitor C were connected to the emitter, and the electrical signal D was inputted into the base, and 
supply voltage VCC was further impressed to the collector, and is decided by resistance R3 and 
Capacitor C in an electrical signal D, and it is as a result of the peak hold is impressed to the 
noninverting input contact of a comparator 1 1. 

[0017] Next, it explains based on the timing chart which shows actuation of the example which has this- 
configuration to drawing 2 . In addition, transmitted information on the electrical signals D and DB 
inputted shall be realized according to the signal wave form of non return zero (NRZ). 
[0018] first, when the electrical signals D and DB which include neither the case where electrical signals 
D and DB are not supplied, nor the information that it does not transmit are inputted (condition of not 
transmitting) Since an electrical signal D continues being logic "L", the output voltage V1 of a transistor 
Q17 also turns into a low battery and the size relation between this output voltage V1 and threshold 
voltage V2 in VKV2 becomes, in the noninverting output signal Vs1, the electrical potential difference 
of logic "L" and the reversal output signal Vs2 serve as an electrical potential difference of logic"H". 
Therefore, transistors Q11 and Q14 will serve as OFF, transistors Q12 and Q15 will serve as in an ON 
state, and they are a bias current Ic13 and Id 6. Supply is intercepted and luminescence of a laser diode 
LD is forbidden compulsorily. 

[0019] On the other hand, if output voltage V1 rises gradually based on the time constant which will be 
set as the level detector 13 if the electrical signals D and DB including transmitted information are 
impressed and the size relation to V1 >=V2 with threshold voltage V2 becomes as shown at Period tau, 
in the noninverting output signal Vs1, the electrical potential difference of logic"H" and an electrical 
potential difference V will turn into an electrical potential difference of logic "L." Therefore, when 
transistors Q1 1 and Q14 will serve as ON and transistors Q12 and Q15 will serve as in an OFF state, it 
is the modulation current Id 3 to a laser diode LD. Bias current Id 6 Supply is performed and 
luminescence of a laser diode LD is enabled. 

[0020] Furthermore, if electrical signals D and DB will be in the condition of not including transmitted 
information, like [ after Period tau ] If output voltage V1 descends gradually based on the time constant 
set up by the resistance R3 in the level detector 13, and Capacitor C and the size relation to VKV2 
with threshold voltage V2 becomes, in the noninverting output signal Vs1, the electrical potential 
difference of logic "L" and the reversal output signal Vs2 will serve as an electrical potential difference 
of logic"H". Therefore, transistors Q11 and Q14 will serve as OFF, transistors Q12 and Q15 will serve 
as in an ON state, and it is the modulation current Id 3. Bias current Id 6 Supply is intercepted again 
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and luminescence of a laser diode LD is forbidden compulsorily. 

[0021] in addition, the ti me of electrical signals D and DB changing from the condition of not 
transmitting to a transmission condition, as for the time constant and threshold voltage V2 by . 
resistance R3 and Capacitor C — ** — it is adjusted to the value which can detect this early. 
[0022] Thus, since according to this example the condition of not transmitting, and a transmission 
condition are automatically detected only by impressing electrical signals D and DB and change control 
of supply and cutoff of the bias current to a laser diode LD is carried out, a simple optical transmitter 
can be offered from it not being necessary to prepare separately the circumference circuit for switching 
and carrying out the signal control of supply and cutoff of this bias current like before. 
[0023] Next, other examples are explained with a drawing. First, a configuration is explained based on 
drawing 3 . In addition, if the same sign shows a corresponding part and only the same as that of drawing 
1 or a different part is explained in drawing 3 It has the transistor Q18 with which emitter resistance R4 
was connected to the emitter, and the electrical signal DB was inputted into the base, and supply 
voltage VCC was impressed to the collector. The electrical potential difference V3 generated in the 
emitter of a transistor Q18 minds resistance R6. At the reversal input contact of a comparator 10 The 
electrical potential difference V1 generated in the emitter of a transistor Q17 is impressed to the 
noninverting input contact of a comparator 10 through resistance R5, respectively, and it is Capacitor Ci 
between the reversal input contact of a comparator 10, and a noninverting input contact further. It 
connects. 

[0024] Since an electrical signal D continues being logic "L" when actuation of the example which has 
this configuration is explained based on the timing chart of drawing 4 , and the electrical signals D and 
DB which include probably neither the case where electrical signals D and DB are not supplied, nor the 
information that it does not transmit are inputted (condition of not transmitting), the output voltage V1 
of a transistor Q17 also turns into a low battery. Moreover, the electrical potential difference V3 
generated in the emitter of a transistor Q18 serves as as [ the high voltage which is equivalent to 
logic"H" according to an electrical signal DB ]. Therefore, the electrical-potential-difference relation of 
the electrical potential differences V4 and V5 impressed to the party rhe tongue 10 is set to V4<V5. 
When the electrical potential difference of logic "L" and the reversal output signal Vs2 serve as an 
electrical potential difference of logic"H", transistors Q11 and Q14 will serve as OFF and transistors 
Q12 and Q15 will serve as in an ON state, the noninverting output signal Vs1 of a comparator 10 
Modulation current Id 3 Bias current Id 6 Supply is intercepted and luminescence of a laser diode LD is 
forbidden compulsorily. 

[0025] On the other hand, if the electrical signals D and DB including transmitted information are 
impressed as shown at Period tau, based on the time constant decided by resistance R3 and Capacitor 
C, output voltage V1 will rise gradually and the electrical potential difference V4 impressed to the 
noninverting input contact of a comparator 10 at it and coincidence will also rise. Moreover, the 
electrical potential difference V3 generated in the emitter of a transistor Q17 is resistance R6 and 
Capacitor Ci. Since it finds the integral based on the decided time constant, the electrical potential 
difference V5 impressed to the reversal input contact of a comparator 10 descends gradually. And the 
electrical potential difference of logic"H" and the reversal output signal Vs2 are the modulation current 
Id 3 to a laser diode LD, when when it comes to the electrical-potential-difference relation of V4 >=V5 
the noninverting output signal Vs1 of a comparator 10 serves as an electrical potential difference of 
logic "L", transistors Q1 1 and Q14 will serve as ON and transistors Q12 and Q15 will serve as in an 
OFF state. Bias current Id 6 Supply is performed and luminescence of a laser diode LD is enabled. 
[0026] Furthermore, if electrical signals D and DB will be in the condition of not including transmitted 
information, like [ after Period tau ], based on the above-mentioned time constant, output voltage V1 
and V4 will descend gradually, and an electrical potential difference V5 will rise. And when it comes to 
the electrical-potential-difference relation of V4<V5, the electrical potential difference of logic "L" and 
the reversal output signal Vs2 serve as [ the noninverting output signal Vs1 ] an electrical potential 
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difference of logic"H". Therefore, when transistors Q11 and Q14 will serve as OFF and transistors Q12 
and Q15 will serve as in an ON state, it is the modulation current Id 3 to a laser diode LD. Bias current 
Ic16 Supply is intercepted again and luminescence of a laser diode LD is forbidden compulsorily. 
[0027] Thus, since according to the other examples the condition of not transmitting, and a transmission 
condition are automatically detected only by impressing electrical signals D and DB and change control 
of supply and cutoff of the bias current to a laser diode LD and a modulation current is carried out A 
simple optical transmitter can be offered from it not being necessary to prepare separately the 
circumference circuit for controlling the signal for switching supply and cutoff of this bias current and 
modulation current like before. Furthermore, since change control of a comparator 10 is made to 
perform based on the differential signal impressed to a noninverting input contact and a reversal input 
contact, a powerful optical transmitter is realizable to fluctuation of supply voltage or ground potential. 
[0028] In addition, in these 2 example, although the case where the electrical signals D and DB inputted 
were NRZ signals was described, even if it is the return (zero RZ) signal wave form, this invention is 
applicable. Moreover, although the case where the source of luminescence was a laser diode was 
explained, it is applicable to the source of luminescence of not only this but light emitting diode and 
others. 
[0029] 

[Effect of the Invention] Since an integral signal judges it as a cut off state automatically from not 
reaching predetermined level and stops the electric power supply to the source of luminescence when 
the information signal which should be transmitted into an input electrical signal is not included 
according to this invention, as explained above, a perfect cut off state can be set up at the time of un- 
transmitting. And since the circuit which makes this judgment is built in, a circumference circuit like 
before can be made unnecessary and the optical transmitter which makes it possible to use it for an 
optical-communication device etc. simple can be offered. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram showing the configuration of one example of the optical transmitter 
by this invention. 

[Drawing 2] It is a timing chart for explaining actuation of the example shown in drawing 1 . 
[Drawing 3] It is the circuit diagram showing the configuration of other examples of the optical 
transmitter by this invention. 

[Drawing 4] It is a timing chart for explaining actuation of other examples shown in drawing 3 . 
[Drawing 5] It is the circuit diagram showing the configuration of the conventional optical transmitter. 
[Description of Notations] 
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6 Seven [ — A differential comparator, 12 / — Amplifier, 13 / — A level detector, 14 / — A reference 
voltage circuit, Q1-Q14 / — A transistor, R1-R4 / — Resistance, and C and Ci / — Capacitor. ] — An 
input terminal, 8 — 9 A differential buffer circuit, 10 — An automatic power control circuit, 1 1 



[Translation done.] 
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S-S^CDfeJDfC^JffllSrfT-S Jc^lC^oTl^. 
[0 0 0 7] 

ic, mm®&<D&&&ik&mQLiz vmmztzzmoffl 



3 

[0008] *%wzz.<o&ouvm\z&&xi3.zniz 

[0 0 0 9] 

fa # £ « ± $ it * KM 0S& S * 3t« ft §§ £ ** * i 

fev^)v*mxu^t.m%mmm'&\ztt\sT%%m^<n 
m tt mm z »± s * * H8& t « *«-r * t l fc. 
[ooio] tte%ff«iefrr«2ffio!>«ftfli^ic 

T, ±S2i©taif©- #©«5l{s^£f3T/e©l$5£ 
IS 2 ffl©m^{t^©ffc&©fl;^{s^© l/^l/i:©^ u 
(DmM^<D V^)l£(Dm.tt l^^Srig 

tt^tmwmim&\zfthTft%m'^<Dm.tiVki&*:& 

[0011] 

MIU8J C©i3fti)S4tt4*J8«l:J:ntf. A7J 

mzmmftm£^mLT%ytm^<Dnt)&m$:&±-?2> 

©T, *€»I^Ktt^^&JiS»rtt»S:l9:^-r-B £ 
[0 0 12] 

98 £ $ trS ^ K © Hlfi* ic a& 5 2 ffi ©mm«^ D , 

7 ^lffLXXf}^nrzm%m^D, DBIJllAy77 
@?&8Tif*l£nT. ^I10j®£#§)&rs h^v 5 ?;^ 
Q9~Q13©5'£© h5>vA^.Q 9, Q10©^-XIC 

Stt I cgSrtt^Cfif-^-D, DB©gfe3aU^;HCJSDT^bS 

7>v ! t.^qi3«> w,i<D&mnj]fflm\B\& (apo 



(3) 

4 

C 13 *5S£U U>r\V—9 1 0A*&©#Rteffiae^ 
V s itKem*e^V s 2«)*ffil^^I'* t V s i>V s 20H 
fCSStfC, i6»J*&«^-r« h7>v7.^Qll, 
. Q12©'5%©h7>> 5 X^Qll*^><t^-5©T, Sid 
M5Mt5h7>y7 3'Q9, QlOt'ri I 

c9**SE«*i«a:L/T«>&sn, a#©3tesi*«^sn 

[0 0 13] MiC, Iz-ff^t-HLDCTy-h' 

io vX^QM^Qie©^^© h7>v J 7,^Q14©3 

3&*S5l*$nT*0, N7>vX37Ql6^2©g»jtt7J 
(APC) 1 1*6©/W 7XttBEVB2^MJi£; 

^ i"o*»6o*seua*{8^v s itstem*«#v S 2© 

*ffiU^;i/^V s i>V s 2©M^('^*t^(C h7>-/X 
^Q14^>^t^coT. n u-i7^«St I cig^l/- 

[0 0 14] II:, V— tfy-f ^--HLDt^tl^— ^ 

20 u— y-'y-f K L D ©5St£©— BP£lfcttlU -^©^tti 
HS*-C**7* h^*-KPDOt«S7>71 2ffi 
tE!:fftlTAPC9, 1 llC»t5iol:^oT 
^S. LfJbT, l/-1f^*-KLDl:«»Sn5 
A*<77;*»1tt^i^m^^SfflJ:D^l/jT-5t, AP 
C9, 1 1 /^nSr&ttibTAM" 77;*)EVbi, V B 2* 
SiJil$Spr&©T, V— WMt- FLD056#!fi«* 

[0 0 15] HfC, 3>AU-^ 1 0O#S<EA**jSi 

30 m\ijigfiuz\zmmmm®&i 4tm±-r^>mmm!Ev 

1, R2HJ:0«j|R«ffiVcc*»ffi"t«c:4:lcJ:0Hie[ 
«BEV 2 S5!^-r^). 

[0 0 16] l^^^ffilllj^l 3tt, SI^MCM5«^S 
nfcx 5 -y 9 JgJnR 3 t n >x V* C d^X 5 y 9 \Zfem 

$ \z mn.nm> #atj $ n^tc a i/ ^ ^ tc 

. ««*EE V cc^fflO 3 tlfc h 5 > 5? ^ ^ Q 1 7 6 fig S X 

tEEV1^3>/tl/-^l 1 ©#SKA73^^(CEniDT 

[0 0 17] ^{C, *»*»4»fiK*Wr*^JfiW©»f^ 

W. A^$n^>«mm^D, DB©«e2l««tt, 
7>'J^->-t*0 (NRZ) ©ft^S^(Ci-DT#IS3 

n-5fe©t-r^>. 

[0018] st. *a«^D, DB*«§t*esn*^« 

so fc^^ «a«'^DA»»a "L" © 
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SSTi55fflT, h7>vA*Q17©ttl:fr«JEV 1 =bffi 
mffii&D, £©ffi*«EEV 1 £Htt*JEV2 0)*/hH 

US "L" ©mi£. SCHi*«^V S 2«iiS "H" ©« 
EEi^t-S). \-7>^7,9QU, Q14*^ 

TX««I c i3 , I ci6 0«ite*«aEWrSn. BtlHWfcU 

[ooi9] «iiWT»c*-r«t5fc, 

1 3 fc«ssn*«pjeskt*-^^Ta*«EEv i 

ld±#L, HBWEEV 2 i©*/MH«j&«V 1 £V 2 £ft 

si, #steia*ffi^v s itta6a "h" ©mm, *iev 

(2111 "L" Otffitfti. LtibT, h7>-^^ 
Qll, Q14*«*>. h7>^A*Q12, Q15*»*7«88 
£tiZZ.t\z£K>. V—*??-!*- KLD'MDgiSttSiE 
I cl3 W77i«I c ij 0«»36«ffton. tfy 

[0 0 2 0] JUC,' anBroftoi^t:, mft^D, 

El&i 3*©ffiffiR3£3>^>iJ-cfc:«fcoT»j£sn 
aiSJtStfcXtJ^TttiaWBEV 1 Mtt 

1EV 2 t©^/MI«*SV 1 <V 2 #£*£HJ 

^(f^-v sl «^s "L" ©«flt, stet±i*fi^v S 2«^ 

S "H" ©«ffitf«CS. Lfc^T, h^>> ; 7,^Ql 
1, Q1W7, h^>> ; X^Q12, Q15*«*>«!8i: 

ftot, ^.WmM\ t \i t.n-i 77MM I c i6 ©«ii&a* 

[0 0 2 1 ] ft, jSinR 3 <t3>x>-y-C{C«tS^» 30 

[0022] dcoi^t, ^©^oswcitui*, m^ft 
^d, DBswunr*«tt"pa»«j^#g2i«Mite3i 

4*<iI£:&!±iLT, l/-lf ^'f K L D'sO/H 7Xt 
SO fW t 3 ft tb © ffl 32 m 8S £ SU <@ ( ' IS -5 & S t ^ £ 

[0023] te©illfi«SBiii£#KWi!i|-r*. 

£-f, H3K5t?^T«|j«€rBlMr*. ft, E!3{C*5^ 
TBI tW— Xtt«S-r*«»SB— «F<*T?*U, fflit 

4^g^sn^-xt*^ft-^DB^A*^nE.ozi u 
* 9 \znmMm v cc^bjso a tiit h v > v X * Q 1 8 £ fig 

R5^txa>/^-^l OO^SlSA^Ml:** so 



[0 0 2 4] A»*»4»J«SWr*IIJfi«0»^SH4 0 

i?7>9Q\7<Dlitfjni£V 1 X, h7> 

v7,^Q18©X= 7^i:itr5t)EV 3tt. ttMli^ 

DBtJiSUT^a "H" KffiS-rsjft«JEOSSt& 

So Lfci«-3T, n>A°i/-^>i o JcEPfln^nsttffi 

V4, V5©«iEEIi8fiU3V4<V5£&9, 3>A"U— 
^ 1 0©#R«Etti2jffi^V s ite*S "L" ©«J±, Sfe 
UJ*m^V s 2«lfea "H" ©*EE£fcD, h7>->*X^ 
Qll, Q 14***7. h7>vX*Ql2, Q15***>«ffi 

ci6 s nr. aifflesncu— y^-f *-hl 

[0 0 2 5] «!IHJrfc*-rj:5lC. «£iHlf?I£ 

x>-y-CT^SS^IS^St?^Tfli*«JEV 1 
tC_L#L, ^ 1 0©*SeA* 

S*(CF-nSD$ns*)EV4 ; b±#-rs„ X. h^>^X 
^Q170X5>y^(C^^-rsm£EV3«, etrLR6ia 

scot, 3>;^-^ i o©KeA^*^(cEnjtasns 

tt£EV 5 te&SlfclsrF-rS. ^LT, V4^V5ffllE 
H«iS5t, 3>/XW— ^ 1 0©#KfifflAftV s i 
Af»9 "H" ©«£E. RetU*«#V s 2tti6a "L" © 
*EEt7^D, h5>v ; 7.^Qll, Q14***>, h^>> ; 
X^Q12, Q15*«*7!K«itt«CtK«tO. tf^ 

■rs. 

[0 0 2 6] MIC, mmx(D'&<n£.o\Zs «^ff^D, 

D B#«g2i1f ±te©B#fe 

V5*5±#t5.-flT. V4<V5 0f)E|lit^ 

t. #^etB*{t^v sl ^a "l" sterna 
mnv S 2&mm "h" otEtss. ifcA^T. 

>^7.^Q11, Q14***7, h7>v7.^Q12, Q15** 
*>^t^SC<tfCJ:D, V— *f94 KLD's© 
%n«ftl c i3 tA'-f7XftlStIcl6 Oft»**H^atir 

[0027] ^©j;e»(c. z.o>m<nnmm\z&n\i. m 

eiMtt§l^^mLT, V— ?9<i t-HLD'NO/H 7 



« 
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3& & it £ ^3 & X S 7c * © ft n £ ftj T £ 7c © Jl 52 

§§£tl#rfs;i s» Sic. ziynv-z i oro 

[0 0 2 8] ft. ^ne. 2iy6Wc&t^Tte» A£$n 



•Sm^ft^D, DBWR Zfs^T*-5*-&(CO^Tj£!! io 
~C7cfr\ U^->"fe*P (RZ) fi^&^T&oTfc, * ■ 

•So 

[0 0 2 9] 



[0S©lffl¥^i5ii«] 

[0 1] *»?H(cJ;S^itms§cD-SiM^Jc75^Bjc^^T 

0S&0T-&S. 
[02] HI IC*-mifiWO»f^*l5lWr*fc*©^'f 

[0 3] *£HC£«3K£A«0ffi®Hffifl0tti££;i% 

[0 4] H3IC^-rffi©IWfi«©»f^SlftWr4fc»© 
^< 5 hT^So 
[0 5] ^*<D7tilftSW^fi!c : £*-riHlSS0T*S. 
[8F^©ift$] 

6, 7-A#SiH% 8-HWjA>7 7tIhISS, 9, 10- 
iUj^fMPEISS. 1 l-iln>Al/-^, 12-7 

i 3-w^;nwiaiaB, 1 4 -smn&m^ q 

l~Q14-h7>^7^, R 1~R4-Sta» C, Ci 

-a >^>ito 
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